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B =12 5G NR (fifth generation new radio) A28l 4] SDR (software defined radio) Z#EZ (platform) = &F}¢l
USRP (universal software radio peripheral) & &85} 21 M35 F4S SAHAY. 2 A5 FAH A EZ = RSSI
(received signal strength indicator), RSRP (reference signal received power), RSRQ (reference signal received
quality)7} 21em RSRQ & Z43 2 M5 F4& SASY. 2 =di= = A&EQ SSS (secondary
synchronization signal)& A}£39 1 A4 AFL Ea) 4 A3 FHL =A39 )

I.4 &

5G NR (fifth generation new radio)¥} & AZ7 A
2" A el 71X sld AWE A el x|
SdEF F21S Y. duktyg oz A8t T
G5t =S5 VAT OZRE A wet A Als

o] A7 £4L g ARABE Mz =g 7lee A
T #olAal olo] mel A AWR = FojEr) o3t
FARE S5 A8 AT g Afelo] FAVE
AAste] Az AE e AYE AU, F2 AN
g9 cell & F&F3] WA= 25 A (small cell)o]zh
71%0o] AFEE 4= AUH1] 3 ddoM = £ 4
FAE SHFoRN 7AFoZREY ARE 4

1 AEE ZUHYsE 5 gdd 53

B =RoAE 5G NR A 2Bl A

A5 F4E A= HAHES USRP
adio peripheral) FH]E B3] Al&E
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5G NR Alz®leA Fal A5 FHe A#ki= RSSI
(received signal strength indicator), RSRP (reference
signals received power), RSRQ (reference signal
received quality)”} ¢dth. RSSI & 4l A5 ZxE
B+ A Eo]l 0dBm oA -110dBm 9] #eo= TdH
tH[2]. 5G NR oA $41 2l& ZdL b2 OFDM
(orthogonal frequency division multiplexing) A& %2 -
AEE], OFDM AlBe Az-F3%5 Axel A9 ax
(resource element)e} &&= FHE97b X3E 7325
7}21t}. RSSI = SMTC(synchronization signal physical
broadcast  channel block  measurement time
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configuration)g}al 3t 7|7F &b &3 A 245
o] M= &85t ALY 42

ATH2].

n
RSSI = 1010g102(x,-)2 )

i=1

72 (DA nF} x; = 42 SMTC 713+ 59 s 7
ksl et @ AA Fuks s Sk

RSRP = #x s F4 AEs vehdls Ax=EA
SS-RSRP (synchronization signal RSRP)9} CSI-RSRP
(channel state information RSRP)7} 9121, -31dBm ©I
A -156dBm 9| o=z FAHTH[2]. SS-RSRP + 5G
NR A 23 5712 A&3}7] 938 SSS (secondary
synchronization signal)®} 2% 21321 PBCH (physical
broadcast channel) DM-RS (demodulation reference
signal¢] Aoz Atec) CSI-RSRP ¢ 4% A4 4
H ARE dFE F2 2152 CSI-RS (channel state
information-reference signal)®] Ago g AXtEc E
=R e F WY 5 SS-RSRP & Ab&3dte] =41 1Y
< SA g

SS-RSRP &= 5GNR 4139] SS/PBCH % SSS ¢ PBCH

DM-RS & Apg-3tth SS/PBCHE 39 OFDM AlE o
A1 240 7N e] FRES o] gg Eo] gl SS-RSRP = 240
M Fukesn F Bz Ao taiAwt JiE AES A
Abgto 24 AdojziTh

B =FoMEs SSS 78 uE sy, RSRP & A4S 4
21 (2)9F o] e 4 Qlth
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RSRP = 1010g10m2(x]-)2 2)
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2 (2)olA] RSRP & SS-RSRP & TEatat, 127 &
SSS o] FukETL AgrolH xE= SSS 4 j A Fakgs)
= ﬂﬂlf&ﬂr.

A -43dB 4 Fow Efﬁ
RSRP & &3 AtE™ $2

<] é% UrEthq 20dB °l
% RSRQ + RSSI ¢

RSRQ = 101log,o N + (RSRP — RSSI) 3)

T2 (@)l Al N2 RSSI Oﬂ/ﬂ 5T g FolA Al &
% (resource block)9] MFE 2u3lH, 5G NR oA =}
OJ H2o 19 jjo Huls J},E_ EoElI Qrl, B =T
X+= SSS 7F W (mapping)® OFDM A& 3}i}ol EHC’ﬂ
Zoll A RSSIE F4397] wEol 42; 3 624 7] K-

wrpale)] s gels AY BE9) A4 522 N e A
A g},
M. A" 74

B =R A E 5G NR A &2Elo A A A5 2 =
4e 8l 2™ 1 7 ol AY #AHS FAHsIeH,
LabVIEW ¢+ MATLAB E 23S o] &3dle] &A1 A
EHolEZ AASAY. A AE 4 SAHS 98 NI
Abe] USRP A& ARSIl Abek2 3 19 &t

I 1. Ao AFE3E USRP ¢ LabVIEW

3t 1. USRP 2954 Specification
Parameter Value
Number of Channels TX:2 /RX:2
Frequency Range 10MHz to 6GHz
Gain Range 0dB to 31.5dB

Maximum Bandwidth 160MHz
Sample Rate 200MS/s
DAC Resolution 16-bit

FPGA Kintex-7 410T

V. A4 49 A=

B =ielA WA APS USRP 9 & &
(loopback) 2.2 AZA3}e X ?'%43}01“3} FA s F4 S
A4S 918 5G NR 1+4<] 2135 MATLAB oA A3}
R Alz=dl st E = E 2 9 2k
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E 2. A=E denE

Parameter Value

Bandwidth 10 MHz
Subcarrier Spacing 15 kHz
Center Frequency 3.5 GHz
Modulation Order QPSK

FFT Size 1024

4 %0 ANe OFDM A% 9 %AE 1 = A7t
3} 3] 0 dBm o2 93] F¢la, Fxuon T
S dAZdske i ZRE A 7heAeE A (additive
white Gaussian noise) ¢ g9 &2 givtar 745k
At 138 2= Ao A =33 RSSI, RSRP, RSRQ 9
s YERT
RSSI_dBm

RSRP_dBm RSRQ dB

-14.0274 -44.175 -12.9877
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V. 2E

Ho=RoAE 5G NR Al &=8loA] =4 A5 F48 =
4 g 9= FAE SDR 2% F el USRPE &
&ato] 78l 49S F3 RSSL RSRP,RSRQ & =
dste] dats gQsigl. &5 nu dal S 5
AAE Fd SHE T JeS AN 8 APe A
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